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Nonlinear Optics of Optical Fibers and
its Application to High Energy Lasers

Won B. Roh, Professor of Engineering Physics

Abstract:

The objective of this research is to investigate nonlinear optical effects such
as stimulated Raman scattering (SRS) and stimulated Brillouin scattering
(SBS) in optical fibers and fiber lasers for applications in high-power laser
designs, frequency shifting into the mid-infrared, and laser brightness
scaling through beam phasing and combining. Properties of the above
processes such as phase conjugation, frequency shifting, and beam
cleanup are being exploited.

Research Methods:

The research is primarily experimental in nature. We study the basic
physics of nonlinear optical processes of interest in laboratory scale
experiments with an eye towards their ultimate application in practical
system designs of high-energy laser systems.

Results:

Thus far we have successfully demonstrated laser brightness scaling
through beam cleanup, beam combining using SBS and SRS in multi-
mode fibers. We also demonstrated the feasibility of phasing multiple
beams using a fiber phase conjugate mirror. As an example, note the
beam cleanup properties of SRS in a multi-mode fiber can be seen from
the smaller spot sizes of spectrally disbursed far-field spot profiles of
various Stokes components generated in the fiber.
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